
The 



Ritent 
Office 



CO 




PCT/EP200 5/0008 7. 4 




INVESTOR IN PEOPLE 



The Patent Office 
Concept House 
Cardiff Road 
Newport 
South Wales 
NP10 8QQ 



I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 



In accordance with the rules, the words "public limited company" may be replaced by p. I.e., 
pic, P.L.C. or PLC. 

Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 




Signed 

Dated 4 November 2004 



PRIORITY 
DOCUMENT 

SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 17.1(a) OR (b) 



An Executive Agency of the Department of Trade and Industry 



stents Form 1/77 

Patents Act 1977 
(Rule 16) 



The 

Patent 
Office- 



02FEB04 E869707-3 000245 

P01/7700 0.«J-.W2101.0 ACCOUNT GHA 



t. 
• - - 



Request for grant of a pat) 

(See 2ne notes on tnc 6acfc of this form. You cL. 6 » ^ 
an explanatory leaflet from the Patent Office help you 
fill in this form) 



also get 



moo* 



The Patent Office 

Cardiff Road 
Newport 

Gwent NP10 8QQ 



1. Your reference 



2. Patent application number 

(The Patent Office will fill in this pt 



4-33608P1/HO 98 

0402101.0 



3 0 JAN 2004 



3. Full name, address and postcode of the or 
of each applicant 
(underline all surnames) 



Patent ADP number (if you know it) 

If the applicant is a corporate body, give 
the country/state of its incorporation 



NOVARTIS AG 
LICHTSTRASSE 35 
4056 BASEL 
SWITZERLAND 

SWITZERLAND 



4. Title of invention 



Organic Compounds 



5. Name of your agent (If you have one) 

"Address for service" in the United 
Kingdom to which all correspondence 
should be sent 

(including the postcode) 



Craig McLean 

Novartls Pharmaceuticals UK Limited 
Patents and Trademarks 
Wimblehurst Road 
Horsham, West Sussex 

RH12 5AB 



Patents ADP number (if you know it) 



07181522002 S 



6. If you are declaring priority from one ore 
more earlier patent applications, give 
the country and the date of filing of the 
or of each of these earlier applications 
and (if you know it) the or each application 
number 



Country Priority application number 

(if you know it) 



Date of filing 
(day/month/year) 



7. If this application is divided or otherwise 
derived from an earlier UK 
application, give the number and the 
filing date of the earlier application 



Number of earlier 
application 



Date of filing 
(day/month/year) 



8. Is a statement of inventorship and of 
right to grant of a patent required in 
support of this request? (Answer Yes* if: 

a) any applicant named in part 3 is not an 
inventor, or 

b) there is an inventor who is not named as 
an applicant, or 

c) any named applicant is a corporate body, 
(see note (d)) 



Yes 



Patents Form 1/77 



• 

Patents Form 1/77 



9. Enter the number of sheets for any of the 
following items you are filing with this 
form. Do not count copies of the same 
document 

Continuation sheets of this form 

Description 

Claim(s) 

Abstract 

Drawing(s) 



19 

5 



10. If you are also filing any of the following, 
state how many against each item. 

Priority documents 

Translations of priority documents 

Statement of inventorship and right 
to grant of a patent (Patents Form 7 177) 

Request for preliminary examination 
and search (Patents Form 9/77) 

Request for substantive examination 

(Patents Form 10/77) 

Any other documents 
(please specify) 



11. 



I/We request the grant of a patent on the basis of this application 
Signature Date 




Craig McLean 



30 January 2004 



12. Name and daytime telephone number of 
person to contact in the United Kingdom 



Mr. T. Drew 
(01403) 32 3069 



Warning 

After an application for a patent has been filed, the Comptroller of the Patent Office will consider whether 
publication or communication of the invention should be prohibited or restricted under Section 22 of the Patents Act 
1977. You will be informed if it is necessary to prohibit or restrict your invention in this way. Furthermore, if you 
live in the United Kingdom, Section 23 of the Patents Act 1977 stops you from applying for a patent abroad without 
first getting written permission from the Patent Office unless an application has been filed at least 6 weeks 
beforehand in the united Kingdom for a patent for the same invention and either no direction prohibiting 
publication or communication has been given, or any such direction has been revoked. 

Notes 

a) Ifyowneed help to fill in this' form or you have-any questions, please contact the Patent Office on 0645 500505. 

b) Write your answers in capital letters using black.ink or you may type them. 

c) If there is not enough space for all the relevant details on any part of this form, please continue on a separate 
sheet of paper and write ''see continuation sheef in the relevant part(s)* Any continuation sheet should.be 
attachedto thi3 form. 

d) Once you liave filled in the formyou must remember to sign and date it 

e) For details of the - fee and. ways to pay please contact the PatezitrOffzcez 



Case 4-33608Plrt-iO 98 

1 



ORGANIC COMPOUNDS 
This invention relates to organic compounds, their preparation and use as pharmaceuticals. 
In one aspect, the invention provides compounds of formula I 




in free or salt form, wherein 

T is phenyl or a 5- or 6- membered heterocyclic ring wherein at least one of the ring atoms is 
selected from the group consisting of nitrogen, oxygen and sulphur; 
X is -O-, carbonyl, methylene or a bond; 

R 1 and R 2 are independently selected from the group consisting of hydrogen, carboxy, Ci-Cs- 
alkoxy, and Ci-Cg-alkyl optionally substituted by hydroxy, Ci-C 8 -alkoxy, acyloxy, halo, 
carboxy, Ci-C 8 -alkoxy carbonyl, -N(R a )R b , -CON(R c )R d or by a monovalent cyclic organic 
group having 3 to 15 atoms in the ring system; 
Yis 




where R 3 is hydrogen or Ci-Cs-alkyl, 
or Y is 




where q and r are independently 1 or 2; 

U is a cyclic group selected from the group consisting of phenyl, Ca-Cs-cycloalkyl, and a 5- or 

6- membered heterocyclic ring wherein at least one of the ring atoms is selected from the 

group consisting of nitrogen, oxygen and sulphur; 

m is a whole number from 0 to 8; 

n is an integer from 1 to 8 except when Y is 




then n is an integer from 2 to 8; 
p is a whole number from 0 to 4; 
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R a and R b are each independently hydrogen or Ci-Cs-alkyl, or R a is hydrogen and R b is 
hydroxy-Ci-Cs-alkyl, acyl, -SC>2R e or -CON(R c )R d , or R a and R b together with the nitrogen 
atom to which they are attached denote a 5-or 6-membered heterocyclic group wherein at 
least one of the ring atoms is selected from the group consisting of nitrogen, oxygen and 
sulphur; 

R c and R d are each independently hydrogen or Ci-Cg-alkyl, or R c and R d together with the 
nitrogen atom to which they are attached denote a 5- or 6-membered heterocyclic group 
wherein at least one of the ring atoms is selected from the group consisting of nitrogen, 
oxygen and sulphur; and 

R c is Ci-Cs-alkyl, Ci-Cs-haloalkyl, or phenyl optionally substituted by Ci-Cs-alkyl. 
Terms used in the specification have the following meanings: 

"Optionally substituted" means the group referred to can be substituted at one or more 
positions by any one or any combination of the radicals listed thereafter. 

4 

"Halo" or "halogen" as used herein denotes a element belonging to group 17 (formerly 
group VII) of the Periodic Table of Elements, which may be, for example, fluorine, chlorine, 
bromine or iodine. Preferably halo or halogen is fluorine or chlorine. 

"Ci-Cg-alkyl 9 * as used herein denotes straight chain or branched alkyl having 1 to 8 ring 
carbon atoms. Preferably Ci-Cs-alkyl is Ci-O-aikyl. 

"Ca-Cs-cycloalkyl" denotes cycloalkyl having 3 to 8 ring carbon atoms, for example a 
monocyclic group such as a cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or 
cyclooctyl, any of which can be substituted by one. or more, usually one or two, Ci-C4-alkyl 
groups, or a bicyclic group such as bicycloheptyl or bicyclooctyl. Preferably " C3-C8- 
cycloalkyl" is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl. 

"Ci-Cs-haloalkyl" as used herein denotes Ci-Cs-alkyl as hereinbefore defined substituted by 
one-or-more halogen. atoms, preferably one, two or three halogen atoms. 

"AcyP as used, herein denotes alliylcarbonyL for e:~ample Ci-Cc-alkylcarbonyl where Ci-Qr 
c.lkyl may be one. of the Ci-Cs~alkyi groups hereinbefore mentlonecL optiona lly, sub^nited by*. 
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Ca-Cs-cycloalkyl may be, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl or cyclooctyl; 5- or 6- membered heterocyclylcarbonyl having one or two hetero 
atoms selected from nitrogen, oxygen and sulfur in the ring, such as furylcarbonyl or 
pyridylcarbonyl; arylcarbonyl, for example C 6 -Cio-arylcarbonyl such as benzoyl; or 
aralkylcarbonyl, for example C 6 to Cio-aryl-Ci-C4-alkykarbonyl such as benzylcarbonyl or 
phenylethylcarbonyl. Preferably acyl is Ci-C4-alkylcarbonyl. 

"Ci-Cs-alkoxy" as used herein denotes straight chain or branched alkoxy having 1 to 8 ring 
carbon atoms. Preferably Ci-Cg-alkoxy is Ci-Q-alkoxy. 

"Ci-Cs-alkoxycarbonyl" as used herein denotes Ci-C 8 -alkoxy as hereinbefore defined 
attached through the oxygen atom to a carbonyl group. 

"Acyloxy" as used herein denotes alkylcarbonyloxy, for example Ci-Cs-alkylcarbonyloxy 
where Ci-C 8 -alkyl may be one of the Ci-C 8 -alkyl groups hereinbefore mentioned, optionally 
substituted by one or more halogen atoms; cycloalkylcarbonyloxy, for example C 3 -C 8 - 
cycloalkylcarbonyloxy where C 3 -C 8 -cycloalkyl may be, for example, cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl; 5- or 6- membered heterocyclylcarbonyl- 
oxy having one or two hetero atoms selected from nitrogen, oxygen and sulfur in the ring, 
such as furylcarbonyloxy or pyridylcarbonyloxy; arylcarbonyloxy, for example Ce-Cio- 
arylcarbonyloxy such as benzoyloxy; or aralkylcarbonyloxy, for example C 6 to Cio-aryl-Ci- 
C 4 -alkylcarbonyloxy such as benzylcarbonyloxy or phenylethylcarbonyloxy, or 
aryloxyalkylcarbonyloxy, for example, C 6 -Cio-aryloxy-Ci-C 8 -alkylcarbonyloxy, any of 
which is optionally substituted in the aryl moiety by at least one substituent selected from Ci- 
C 8 -alkoxy, halogen, Ci-C 8 -alkylcarbonyl, aminosulfonyl, Ci-C 8 -alkylaminosulfonyl and 
di(Ci-C 8 -alkyl)aminosulfonyl. Preferably acyloxy is Ci-C 4 -alkylcarbonyloxy, or benzoyloxy 
or phenoxy-Ci-C 4 -alkylcarbonyloxy optionally substituted in the benzene ring thereof by at 
least one substituent selected from Ci-C4-alkoxy, Ci-C4-alkylcarbonyl or aminosulfonyl. 

"5- or 6- membered heterocyclic ring containing at least one ring heteroatom selected from 
the group consisting of nitrogen, oxygen and sulphur" as used herein may be, for example, 
pyrrole, pyrrolidine, pyrazole, imidazole, triazole, tetrazole, thiadiazole, isothiazole, 
oxadiazole, pyridine, oxazole, isoxazole, pyrazine, pyridazine, pyrimidine, piperazine, 
morpholino, triazine, oxazine or thiazole. 
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The group denoted by T can be unsubstituted or substituted. Preferred substituents include 
halo, cyano, hydroxy, carboxy, nitro, amido, Ci-Cg-alkyl, and d-Q-alkoxy optionally 
substituted by aminocarbonyl. T is preferably phenyl, which is preferably substituted by 
fluoro. 

The cyclic group denoted by U can be unsubstituted or substituted. Preferred substituents 
include halo, cyano, hydroxy, carboxy, nitro, amido, Ci-Cg-alkyl, and Ci-Cg-alkoxy 
optionally substituted by aminocarbonyl or halo. The cyclic group denoted by U is 
preferably phenyl optionally substituted by halo (particularly fluoro and/or chloro), nitro or 
Ci-Cs-alkoxy. 

Throughout this specification and in the claims that follow, unless the context requires 
otherwise, the word "comprise", or variations such as "comprises" or "comprising", will be 
understood to imply the inclusion of a stated integer or step or group of integers or steps but 
not the exclusion of any other integer or step or group of integers or steps. 

Preferred compounds of formula I in free or salt form include those in which 
T is phenyl optionally substituted by halo; 
X is -O-; 

R 1 and R 2 are both hydrogen; 
Yis 
— N 



R 3 



where R 3 is hydrogen, 
or Y is 




where q and r are both 2; 

U is phenyl optionally substituted by halo, nitro or Ci-C 8 -alkoxy; 

m is a whole number, from .0 to 8; 

n is an integerfrom 1 to 8 except when Y is 



•N- 

I, 

FT 
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Especially preferred compounds of formula I in free or salt form include those in which 
T is phenyl optionally substituted by halo, preferably fluoro; 
X is -O; 

R 1 and R 2 are both hydrogen; 
Yis 

— u~~ 

R 

where R 3 is hydrogen, 
or Y is 




where q and r are both 2; 

U is phenyl optionally substituted by halo, nitro or Ci-C 4 -alkoxy, where halo is preferably 

fluoro and/or chloro; 

m is a whole number from 0 to 4; 

■v 

n is an integer from 1 to 4 except when Y is 




then n is an integer from 2 to 4; and 
p is 0. 

Many of the compounds represented by formula I are capable of forming acid addition salts, 
particularly pharmaceutically acceptable acid addition salts. Pharmaceutically acceptable 
acid addition salts of the compound of formula I include those of inorganic acids, for 
example, hydrohalic acids such as hydrofluoric acid, hydrochloric acid, hydrobromic acid or 
hydroiodic acid, nitric acid, sulfuric acid, phosphoric acid; and organic acids, for example 
aliphatic monocarboxylic acids such as formic acid, acetic acid, trifluoroacetic acid, prop- 
ionic acid and butyric acid, aliphatic hydroxy acids such as lactic acid, citric acid, tartaric 
acid or malic acid, dicarboxylic acids such as maleic acid or succinic acid, aromatic 

■ 

carboxylic acids such as benzoic acid, p-chlorobenzoic acid, diphenylacetic acid or tri- 
phenylacetic acid, aromatic hydroxy acids such as o-hydroxybenzoic acid, p-hydroxy-benzoic 
acid, l-hydroxynaphthalene-2-carboxylic acid or 3-hydroxynaphthalene-2-carboxylic acid, 
and sulfonic acids such as methanesulfonic acid or benzenesulfonic acid. These salts may be 
prepared from compounds of formula I by known salt-forming procedures. 
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Compounds of formula I which contain acidic, e.g. carboxyl groups, are also capable of 
forming salts with bases, in particular pharmaceutically acceptable bases such as those well 
known in the art; suitable such salts include metal salts, particularly alkali metal or alkaline 
earth metal salts such as sodium, potassium, magnesium or calcium salts, or salts with 
ammonia or pharmaceutically acceptable organic amines or heterocyclic bases such as 
ethanolamines, benzylamines or pyridine. These salts may be prepared from compounds of 
formula I by known salt-forming procedures. 

In those compounds where there is an asymmetric carbon atom the compounds exist in 
individual optically active isomeric forms or as mixtures thereof, e.g. as racernic or 
diastereomeric mixtures. The present invention embraces individual optically active R and S 
isomers as well as mixtures, e.g. racernic or diastereomeric mixtures, thereof. 

Specific especially preferred compounds of the invention are those described hereinafter in the 
Examples. 

The invention also provides a process for the preparation of compounds of formula I which 



comprises: 



reacting a compound of formula II 




I! 



wherein T, X, R 1 , R 2 , Y, m and n are as hereinbefore defined, with a compound of 
formula III 



H 




III 



H 



wherein p and.U are as hexeinbefore_defined; ancL 



recovering the product in. free or salt form. 



"This-process m ~7 be. carried our-usmsrkriovvn procedures for reacting snrmec^/ith 
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conveniently carried out using an organic solvent, for example dimethylformamide. Suitable 
reaction temperatures are from 10° C to 40° C, for example room temperature. 

Compounds of formula II are novel and may be prepared by reacting a compound of formula 
IV 



T— X 




|1 H 

w IV 



I, O H 

R 



wherein T, X, R 1 , R 2 , Y, m and n are as hereinbefore defined and W denotes a solid phase 
substrate chemically linked to the indicated methylene group, with a reagent that cleaves the 
bond between the indicated -Y- and -COOCHz-W, thereby detaching the compound of 
formula H from the substrate to replace -COOCH 2 -W with hydrogen. The reaction may be 
effected using known methods for detaching substrate-bound amino compounds from a 
substrate, or analogously e.g. as hereinafter described in the Examples. The reaction is 
conveniently carried out under acidic conditions, for example using a mixture of 
trifluoroacetic acid (TFA) and an organic solvent such as dichloromethane (DCM). Suitable 
reaction temperatures are from 1 0° C to 40° C, for example room temperature. 

Compounds of formula ffl are either commercially available or may be obtained by known 
procedures for preparing isocyanates. 

Compounds of formula IV may be prepared by reacting a compound of formula V 

l a O H 

H R 

herein "Wang-Iodide resin" wherein R», R 2 , Y, m, n and W are as hereinbefore defined, with 
a compound of formula VI 

j x H VI 

wherein T and X are as hereinbefore defined, using known procedures for reacting amino, 
compounds with alkyl iodides, or analogously e.g. as hereinafter described in the Examples. 
The reaction is conveniently carried out in the presence of a non-nudeophilic acid scavenger 
such as diisopropylethylamine (DIPEA / Hiinig's base) and using an organic solvent such as 
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dimethylformamide (DMF). Suitable reaction temperatures are elevated temperatures, for 
example from 50° C to 80° C, but preferably about 55° C. 

Compounds of formula V may be prepared by reacting the corresponding primary alcohol of 
formula VII 



H R 1 

| | H 



.2 OH 



: 

H R' 

wherein R 1 , R 2 , Y, m, n and W are as hereinbefore defined, with iodine, for example using 
known procedures such as reaction in an inert organic solvent such as a mixture of 
tetrahydrofuran (THF) and acetonitrile in the presence of a triarylphosphine and a base such 
as imidazole, conveniently at a temperature are from 10° C to 40° C, for example room 
temperature. 

Compounds of formula VI are either commercially available or may be prepared using 
known methods. 

Compounds of formula VH may be prepared by reacting a compound of formula VHI 

H R 1 

HO-hC ) ( C — ) — Y — H VIII 



H R 3 

wherein R 1 , R 2 , Y, m and n are as hereinbefore defined, with a compound of formula DC 

0 2 N <^ \ — o— C— O— C— W. 

wherein W is a solid phase substrate, the resin-based compound of formula DC being 
hereinafter referred to as "Wang para-nitrophenol resin" or " Wang-PNP resin", or 
analogously e.g. as hereinafter described irithe Examples. The reaction is conveniently 
carried out using an organic solvent such as dimediylformamide (DMF). Suitable reaction 
temperatures are from 10° C to 40° C, but preferably room temperature. 

Compounds of ror^^ coTvm?.rc.\-Ah\ available or mar be z^zoar-id uzinz 
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Compounds of formula IX can be prepared by reacting p-nitrophenyl chloroformate with a 
compound of formula X 

t 

HO— C— W X 
H 

using known procedures for reacting haloformates with alcohols, or analogously e.g. as 
hereinafter described in the Examples. The reaction is conveniently carried out in the 
presence of an organic base, for example N-methylmorpholine, and using an organic solvent 
such as dichloromethane (DCM). Suitable reaction temperatures are from 10° C to 40° C, 
but preferably room temperature. 

Resin-based compounds of formula X are commercially available, for example as modified 
polystyrene resins such as Wang resin having a p-hydroxymethyl-substituted phenoxyalkyl 
attached to skeletal benzene rings of the polystyrene. 

Compounds of formula I in free form may be converted into salt form, and vice versa, in a 
conventional manner. The compounds in free or salt form can be obtained in the form of 
hydrates or solvates containing a solvent used for crystallisation. Compounds of formula I 
can be recovered from reaction mixtures and purified in a conventional manner. Isomers, 
such as enantiomers, may be obtained in a conventional manner, e.g. by fractional 
crystallisation or asymmetric synthesis from correspondingly asymmetrically substituted,, e.g. 
optically active, starting materials. 

Compounds of formula I in free or pharmaceutically acceptable salt form, hereinafter 
referred to alternatively as agents of the invention, are useful as pharmaceuticals. Accordingly 
the invention also provides a compound of formula I in free or pharmaceutically acceptable 
salt form for use as a pharmaceutical. The agents of the invention act as CCR-3 receptor 
antagonists, thereby inhibiting the infiltration and activation of inflammatory cells, 
particularly eosinophils, and inhibiting allergic response. The inhibitory properties of agents 
of the invention can be demonstrated in the following assay: 

Recombinant cells expressing human CCR-3 are captured by wheatgerm agglutinin (WGA) 
polyvinyltoluidene (PVT) SPA beads (available from Amersham), through a specific 
interaction between the WGA and carbohydrate residues of glycoproteins on the surface of 
the cells. [ 12J I]-human eotaxin (available from Amersham) binds specifically to CCR-3 
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receptors bringing the [ 125 I]-human eotaxin in close proximity to the SPA beads. Emitted a- 
particles from the [ 125 I] -human eotaxin excite, by its proximity, the fluorophore in the beads 
and produce light. Free [ 12S I\ -human eotaxin in solution is not in close proximity to the 
scintillant and hence does not produce light. The scintillation count is therefore a measure of 
the extent to which the test compound inhibits binding of the eotaxin to the CCR-3. 

Preparation of Assay Buffer: 5.96 g HEPES and 7.0 g sodium chloride are dissolved in 
distilled water and 1 M aqueous CaCl 2 (1 ml) and 1M aqueous MgCl 2 (5 ml) are added. The 
pH is adjusted to 7.6 with NaOH and the solution made to a final volume of 1 1 using 
distilled water. 5 g bovine serum albumin and 0.1 g sodium azide are then dissolved in the 
solution and the resulting buffer stored at 4° C. A COMPLETE™ protease inhibitor cocktail 
tablet (available from Boehringer) is added per 50 ml of the buffer on the day of use. 

Preparation of Homogenisation Buffer: Tris-base (2.42 g) is dissolved in distilled water, the 
pH of the solution is adjusted to 7.6 with hydrochloric acid and the solution is diluted with 
distilled water to a final volume of 1 1. The resulting buffer is stored at 4° C. A 

COMPLETE™ protease inhibitor cocktail tablet is added per 50 ml of the buffer on the day 
of use. 

Preparation of membranes: Confluent rat basophil leukaemia (RBL-2H3) cells stably 
expressing CCR3 are removed from tissue culture flasks using enzyme-free cell dissociation 
buffer and resuspended in phosphate-buffered saline. The cells are centrifuged (800 g, 5 
minutes), the pellet resuspended in ice-cold homogenisation buffer using 1 ml 
homogenisation buffer per gram of cells and incubated on ice for 30 minutes. The cells are 
homogenised on ice with 10 strokes in a glass mortar and pestle. The homogenate is 
centrifuged (800 g, 5 minutes, 4° C), the supernatant further centrifuged (48,000 g, 30 
minutes, 4° C) and the pellet redissolved in Homogenisation Buffer containing 10% (v/v) 
glycerol. The protein content of the membrane. preparation is estimated by thamethod of 
Bradford (Anal. Biochem. (1976) 72:248) and aliquots are snap frozen and stored at -80° C. 
The assay is perf ormedin a final volume of 250 ul per well of anX>PTIPLATE™ microplate 
(ex Canberra Packard). To selected wells of the microplate are added 50 ul of solutions of a 
test compound in Assay Buffer-containing 5 % DMSO (concentrations from_0. 01 nM to 10 
uM). To determine totaLbinriing;, 50 ul of the.Assay Buffer. contakdng:5 % DMSO is_added.. 
to other selected welk-.To detenxdn^nonrsp^cLfc 50 id of 100 nM humsn eotajdsi 
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To all wells are added 50 \d [ 125 I]-Human eotaxin (ex Amersham) in Assay Buffer containing 
5 % DMSO at a concentration of 250 pM (to give a final concentration of 50 pM per well), 
50 |iL of WGA-PVT SPA beads in Assay Buffer (to give a final concentration of 1.0 mg beads 
per well) and 100 \il of the membrane preparation at a concentration of 100 \xg protein in 
Assay Buffer (to give a final concentration of 10 pig protein per well). The plate is then 
incubated for 4 hours at room temperature. The plate is sealed using TOPSEAL-S™ (ex 
Canberra Packard) according to the manufacturer's instructions. The resulting scintillations 
are counted using a Canberra Packard TopCount, each well being counted for 1 minute. The 
concentration of test compound at which 50% inhibition occurs (IC50) is determined from 
concentration-inhibition curves in a conventional manner. 

The compounds of the Examples hereinbelow have IC50 values of the order of 1.6 |iM or less 
in the above assay. For instance, the compounds of Examples 2 and 3 have IC50 values of 
0.270 and 0.446 jiM respectively. 

Having regard to their inhibition of binding of CCR-3, agents of the invention are useful in 
the treatment of conditions mediated by CCR-3, particularly inflammatory or allergic 
conditions. Treatment in accordance with the invention may be symptomatic or prophylactic. 

Accordingly, agents of the invention are useful in the treatment of inflammatory or 
obstructive airways diseases, resulting, for example, in reduction of tissue damage, bronchial 
hyperreactivity, remodelling or disease progression. Inflammatory or obstructive airways 
diseases to which the present invention is applicable include asthma of whatever type or 
genesis including both intrinsic (non-allergic) asthma and extrinsic (allergic) asthma, mild 
asthma, moderate asthma, severe asthma, bronchitic asthma, exercise-induced asthma, 
occupational asthma and asthma induced following bacterial infection. Treatment of asthma 
is also to be understood as embracing treatment of subjects, e.g. of less than 4 or 5 years of 
age, exhibiting wheezing symptoms and diagnosed or diagnosable as "wheezy infants", an 
established patient category of major medical concern and now often identified as incipient 
or early-phase asthmatics. (For convenience this particular asthmatic condition is referred to 
as "wheezy-infant syndrome".) 

Prophylactic efficacy in the treatment of asthma will be evidenced by reduced frequency or 
severity of symptomatic attack, e.g. of acute asthmatic or bronchoconstrictor attack, 
improvement in lung function or improved airways hyperreactivity. It may further be 
evidenced by reduced requirement for other, symptomatic therapy, i.e. therapy for or 
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intended to restrict or abort symptomatic attack when it occurs, for example anti- 
inflammatory (e.g. corticosteroid) or bronchodilatory. Prophylactic benefit in asthma may in 
particular be apparent in subjects prone to "morning dipping". "Morning dipping" is a 
recognised asthmatic syndrome, common to a substantial percentage of asthmatics and 
characterised by asthma attack, e.g. between the hours of about 4 to 6 am, i.e. at a time 
normally substantially distant form any previously administered symptomatic asthma 
therapy. 

Other inflammatory or obstructive airways diseases and conditions to which the present 
invention is applicable include acute lung injury (ALI), acute/adult respiratory distress 
syndrome (ARDS), chronic obstructive pulmonary, airways or lung disease (COPD, CO AD 
or COLD), including chronic bronchitis or dyspnea associated therewith, emphysema, as well 
as exacerbation of airways hyperreactivity consequent to other drug therapy, in particular 
other inhaled drug therapy. The invention is also applicable to the treatment of bronchitis of 
whatever type or genesis including, e.g., acute, arachidic, catarrhal, croupus, chronic or 
phthinoid bronchitis. Further inflammatory or obstructive airways diseases to which the 
present invention is applicable include pneumoconiosis (an inflammatory, commonly 
occupational, disease of the lungs, frequently accompanied by airways obstruction, whether 
chronic or acute, and occasioned by repeated inhalation of dusts) of whatever type or genesis, 
including, for example, aluminosis, anthracosis, asbestosis, chalicosis, ptilosis, siderosis, 
silicosis, tabacosis and byssinosis. 

Having regard to their anti-inflammatory activity, in particular in relation to inhibition of 
eosinophil activation, agents of the invention are also useful in the treatment of eosinophil 
related disorders, e.g. eosinophilia, in particular eosinophil related disorders of the airways 
(e.g. involving morbid eosinophilic infiltration of pulmonary tissues) including 
hypereosinophilia as it effects the airways and/or lungs as well as, for example, eosinophil- 
related disorders of the airways consequential or concomitant _to Loffler's syndrome, 
eosinophilic pneumonia, parasitic (in particular metazoan) infestation (including tropical 
eosinophilia), bronchopulmonary aspergillosis, polyarteritis nodosa (including Churg-Strauss 
syndrome), eosinophihc granuloma andeosmophil-related disorders affecting the_airways 
occasToned-b r crrus=reaction. 

Agents. of the Airzav -rir.-n.iire mic o usefulin .the. treatment of infbioiiia to ry or aUsrduz conditions 
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conveniently carried out using an organic solvent, for example dimethylformamide. Suitable 
reaction temperatures are from 10° C to 40° C, for example room temperature. 

Compounds of formula II are novel and may be prepared by reacting a compound of formula 

rv 

H B 1 „ 

W IV 




H-bH-^-fr°-?- 

I I. O H 



H R 2 



wherein T, X, R 1 , R 2 , Y, m and n are as hereinbefore defined and W denotes a solid phase 
substrate chemically linked to the indicated methylene group, with a reagent that cleaves the 
bond between the indicated -Y- and -COOCH 2 -W, thereby detaching the compound of 
formula E from the substrate to replace -COOCH 2 -W with hydrogen. The reaction may be 
effected using known methods for detaching substrate-bound amino compounds from a 
substrate, or analogously e.g. as hereinafter described in the Examples. The reaction is 
conveniently carried out under acidic conditions, for example using a mixture of 
trifluoroacetic acid (TFA) and an organic solvent such as dichloromethane (DCM). Suitable 
reaction temperatures are from 10° C to 40° C, for example room temperature. 

Compounds of formula III are either commercially available or may be obtained by known 
procedures for preparing isocyanates. 

Compounds of formula IV may be prepared by reacting a compound of formula V 

1 2 O H 

H R 

herein "Wang-Iodide resin" wherein R», R 2 , Y, m, n and W are as hereinbefore defined, with 
a compound of formula VI 

VI 

wherein T and X are as hereinbefore defined, using known procedures for reacting amino 
compounds with alkyl iodides, or analogously e.g. as hereinafter described in the Examples. 
The reaction is conveniently carried out in the presence of a non-nucleophilic acid scavenger 
such as dusopropylethylamine (DIPEA / Hiinig's base) and using an organic solvent such as 
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dimethylformamide (DMF). Suitable reaction temperatures are elevated temperatures, for 
example from 50° C to 80° C, but preferably about 55° C. 

Compounds of formula V may be prepared by reacting the corresponding primary alcohol of 
formula VII 

H R 1 

|| "j" 

Ho 4-?"4d~ c 4r Y -ff-°-f- w V » 

H R 2 ° H 

wherein R 1 , R2, Y, m, n and W are as hereinbefore defined, with iodine, for example using 
known procedures such as reaction in an inert organic solvent such as a mixture of 
tetrahydrofuran (THF) and acetonitrile in the presence of a triarylphosphine and a base such 
as imidazole, conveniently at a temperature are from 10° C to 40° C, for example room 
temperature. 

Compounds of formula VI are either commercially available or may be prepared using 
known methods. 

Compounds of formula VII may be prepared by reacting a compound of formula VHI 

H R 1 



H R 



VIII 



wherein R 1 , R 2 , Y, m and n are as hereinbefore defined, with a compound of formula DC 




wherein W is a solid phase substrate, the resin-based compound, of iormula DC being 
hereinafter referred to as "Wang para-nitrophenol resin" or "Wang-PNP resin", or 
analogously e.g. as hereinafter described in_the Examples. The reaction is conveniently 
carried out using an organic solvent such as dimemylforrnamide (DMF). Suitable reaction 
temperatures are from 10° C to 40° C, but preferably room temperature. 

Compounds- of formula . vTILure ci chcr ccmam^±iih:. available or may be pr-zuznd uzm- 
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Compounds of formula DC can be prepared by reacting p-nitrophenyl chloroformate with a 
compound of formula X 

v 

HO— C— W X 
I 

H 

using known procedures for reacting haloformates with alcohols, or analogously e.g. as 
hereinafter described in the Examples. The reaction is conveniently carried out in the 
presence of an organic base, for example N-methylmorpholine, and using an organic solvent 
such as dichloromethane (DCM). Suitable reaction temperatures are from 10° C to 40° C, 
but preferably room temperature. 

Resin-based compounds of formula X are commercially available, for example as modified 
polystyrene resins such as Wang resin having a p-hydroxymethyl-substituted phenoxyalkyl 
attached to skeletal benzene rings of the polystyrene. 

Compounds of formula I in free form may be converted into salt form, and vice versa, in a 
conventional manner. The compounds in free or salt form can be obtained in the form of 
hydrates or solvates containing a solvent used for crystallisation. Compounds of formula I 
can be recovered from reaction mixtures and purified in a conventional maimer. Isomers, 
such as enantiomers, may be obtained in a conventional manner, e.g. by fractional 
crystallisation or asymmetric synthesis from correspondingly asymmetrically substituted, e.g. 
optically active, starting materials. 

Compounds of formula I in free or pharmaceutical^ acceptable salt form, hereinafter 
referred to alternatively as agents of the invention, are useful as pharmaceuticals. Accordingly 
the invention also provides a compound of formula I in free or pharmaceutical^ acceptable 
salt form for use as a pharmaceutical. The agents of the invention act as CCR-3 receptor 
antagonists, thereby inhibiting the infiltration and activation of inflammatory cells, 
particularly eosinophils, and inhibiting allergic response. The inhibitory properties of agents 
of the invention can be demonstrated in the following assay: 

* 

Recombinant cells expressing human CCR-3 are captured by wheatgerm agglutinin (WGA) 
polyvinyltoluidene (PVT) SPA beads (available from Amersham), through a specific 
interaction between the WGA and carbohydrate residues of glycoproteins on the surface of 
the cells. [ 12S T)-human eotaxin (available from Amersham) binds specifically to CCR-3 
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receptors bringing the [ 125 I]-human eotaxin in close proximity to the SPA beads. Emitted a- 
particles from the [ 115 I\ -human eotaxin excite, by its proximity, the fluorophore in the beads 
and produce light. Free [ 125 I] -human eotaxin in solution is not in close proximity to the 
scintillant and hence does not produce light. The scintillation count is therefore a measure of 
the extent to which the test compound inhibits binding of the eotaxin to the CCR-3. 

Preparation of Assay Buffer: 5.96 g HEPES and 7.0 g sodium chloride are dissolved in 
distilled water and 1 M aqueous CaCl 2 (1 ml) and 1M aqueous MgCl 2 (5 ml) are added. The 
pH is adjusted to 7.6 with NaOH and the solution made to a final volume of 1 1 using 
distilled water. 5 g bovine serum albumin and 0.1 g sodium azide are then dissolved in the 
solution and the resulting buffer stored at 4° C. A COMPLETE™ protease inhibitor cocktail 
tablet (available from Boehringer) is added per 50 ml of the buffer on the day of use. 

Preparation of Homogenisation Buffer: Tris-base (2.42 g) is dissolved in distilled water, the 
pH of the solution is adjusted to 7.6 with hydrochloric acid and the solution is diluted with 
distilled water to a final volume of 1 1. The resulting buffer is stored at 4° C. A 

COMPLETE™ protease inhibitor cocktail tablet is added per 50 ml of the buffer on the day 
of use. 

Preparation of membranes: Confluent rat basophil leukaemia (RBL-2H3) cells stably 
expressing CCR3 are removed from tissue culture flasks using enzyme-free cell dissociation 
buffer and resuspended in phosphate-buffered saline. The cells are centrifuged (800 g, 5 
minutes), the pellet resuspended in ice-cold homogenisation buffer using 1 ml 
homogenisation buffer per gram of cells and incubated on ice for 30 minutes. The cells are 
homogenised on ice with 10 strokes in a glass mortar and pestle. The homogenate is 
centrifuged (800 g, 5 minutes, 4° C), the supernatant further centrifuged (48,000 g, 30 
minutes, 4° C) and the pellet redissolved in Homogenisation Buffer containing 10% (v/v) 
glycerol. The protein content of the membrane. preparation is estimated by themethod of 
Bradford (Anal. Biochem. (1976) 72:248) and aliquots are snap frozen and stored at -80° C. 
The assay is performed in a final volume of 250 ul per well of an_OPTIPLATE™ microplate 
(ex Canberra Packard). To selected wells of the microplate axe added 50 ul of solutions of a 
test compound in Assay Buffercontaining 5 % DMSO (concentrations from_0.01 nlvl to 10 
uM). To determine total, b in di ng, 50 ul of the.Assay Buf^contshnng:.5 % DMSO is_added__ 
co other selected wells. To deteiTnine-nonrsp^cin^ 50 ul or 100 nlvl hum-n eomrzhr 
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To all wells are added 50 \xl [ 125 I]-Human eotaxin (ex Amersham) in Assay Buffer containing 
5 % DMSO at a concentration of 250 pM (to give a final concentration of 50 pM per well), 
50 iiL of WGA-PVT SPA beads in Assay Buffer (to give a final concentration of 1.0 mg beads 
per well) and 100 \xl of the membrane preparation at a concentration of 100 ng protein in 
Assay Buffer (to give a final concentration of 10 ^ig protein per well). The plate is then 
incubated for 4 hours at room temperature. The plate is sealed using TOPSEAL-S™ (ex 
Canberra Packard) according to the manufacturer's instructions. The resulting scintillations 
are counted using a Canberra Packard TopCount, each well being counted for 1 minute. The 
concentration of test compound at which 50% inhibition occurs (IC50) is determined from 
concentration-inhibition curves in a conventional manner. 

The compounds of the Examples hereinbelow have IC50 values of the order of 1.6 \iM or less 
in the above assay. For instance, the compounds of Examples 2 and 3 have IC50 values of 
0.270 and 0.446 [iM respectively. 

Having regard to their inhibition of binding of CCR-3, agents of the invention are useful in 
the treatment of conditions mediated by CCR-3, particularly inflammatory or allergic 
conditions. Treatment in accordance with the invention may be symptomatic or prophylactic. 

Accordingly, agents of the invention are useful in the treatment of inflammatory or 
obstructive airways diseases, resulting, for example, in reduction of tissue damage, bronchial 
hyperreactivity, remodelling or disease progression. Inflammatory or obstructive airways 
diseases to which the present invention is applicable include asthma of whatever type or 
genesis including both intrinsic (non-allergic) asthma and extrinsic (allergic) asthma, mild 
asthma, moderate asthma, severe asthma, bronchitic asthma, exercise-induced asthma, 
occupational asthma and asthma induced following bacterial infection. Treatment of asthma 
is also to be understood as embracing treatment of subjects, e.g. of less than 4 or 5 years of 
age, exhibiting wheezing symptoms and diagnosed or diagnosable as "wheezy infants", an 
established patient category of major medical concern and now often identified as incipient 
or early-phase asthmatics. (For convenience this particular asthmatic condition is referred to 
as "wheezy-infant syndrome".) 

Prophylactic efficacy in the treatment of asthma will be evidenced by reduced frequency or 
severity of symptomatic attack, e.g. of acute asthmatic or bronchoconstrictor attack, 
improvement in lung function or improved airways hyperreactivity. It may further be 
evidenced by reduced requirement for other, symptomatic therapy, i.e. therapy for or 
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intended to restrict or abort symptomatic attack when it occurs, for example anti- 
inflammatory (e.g. corticosteroid) or bronchodilatory. Prophylactic benefit in asthma niay in 
particular be apparent in subjects prone to "morning dipping". "Morning dipping" is a 
recognised asthmatic syndrome, common to a substantial percentage of asthmatics and 
characterised by asthma attack, e.g. between the hours of about 4 to 6 am, i.e. at a time 
normally substantially distant form any previously administered symptomatic asthma 
therapy. 

Other inflammatory or obstructive airways diseases and conditions to which the present 
invention is applicable include acute lung injury (ALI), acute/adult respiratory distress 
syndrome (ARDS), chronic obstructive pulmonary, airways or lung disease (COPD, COAD 
or COLD), including chronic bronchitis or dyspnea associated therewith, emphysema, as well 
as exacerbation of airways hyperreactivity consequent to other drug therapy, in particular 
other inhaled drug therapy. The invention is also applicable to the treatment of bronchitis of 
whatever type or genesis including, e.g., acute, arachidic, catarrhal, croupus, chronic or 
phthinoid bronchitis. Further inflammatory or obstructive airways diseases to which the 
present invention is applicable include pneumoconiosis (an inflammatory, commonly 
occupational, disease of the lungs, frequently accompanied by airways obstruction, whether 
chronic or acute, and occasioned by repeated inhalation of dusts) of whatever type or genesis, 
including, for example, alurninosis, anthracosis, asbestosis, chalicosis, ptilosis, siderosis, 
silicosis, tabacosis and byssinosis. 

Having regard to their anti-inflammatory activity, in particular in relation to inhibition of 
eosinophil activation, agents of the invention are also useful in the treatment of eosinophil 
related disorders, e.g. eosinophilia, in particular eosinophil related disorders of the airways 
(e.g. involving morbid eosinophilic infiltration of. pulmonary tissues) including 
hypereosinophilia as it effects the airways and/or lungs as well as, for example, eosinophil- 
related disorders of the airways consequential or concomitant to Loffler's syndrome, 
eosinophilic pneumonia, parasitic (in particular metazoan) infestation (including tropical 
eosinophilia), bronchopulmonary aspergillosis, polyarteritis nodosa (including Churg-Strauss 
syndrome),. eosinophilic granuloma, and eosinophil-related disorders affecting the, airways 
occasrcmed"b3rdrugrreaction. 

Agents. of the in~z ^ ri nn . axe mlc o usefiiLin .the. treatment of infl.i mm i tory or allergic condition.": _ 
Oi the, shin. .for ensmple uzorimz- contact, dznnzntizz zcGzic^dc.Tm^Tir^iopzz:* ~ro~"-- . 
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urticaria, bullous pemphigoid, lupus erythematosus, pemphisus, epidermolysis bullosa 
acquisita, and other inflammatory or allergic conditions of the skin. 

Agents of the invention may also be used for the treatment of other diseases or conditions, in 
particular diseases or conditions having an inflammatory component, for example, treatment 
of diseases and conditions of the eye such as conjunctivitis, keratoconjunctivitis sicca, and 
vernal conjunctivitis, diseases affecting the nose including allergic rhinitis, and inflammatory 
conditions of the gastrointestinal tract, for example inflammatory bowel disease such as 
ulcerative colitis and Crohn's disease. 

The effectiveness of an agent of the invention in inhibiting inflammatory conditions, for 
example in inflammatory airways diseases, may be demonstrated in an animal model, e.g. a 
mouse or rat model, of airways inflammation or other inflammatory conditions, for example 
as described by Szarka ef al,/. Immunol. Methods (1997) 202:49-57; Renzi et al, Am. Rev. 
Respir. Dis. (1993) 148:932-939; Tsuyuki et al.,/. Clin. Invest. (1995) 96:2924-2931; and 
Cernadas et al (1999) Am. J. Respir. Cell Mo/. Biol. 20:1-8. 

The agents of the invention are also useful as co-therapeutic agents for use in combination 
with other drug substances such as anti-inflammatory, bronchodilatory or antihistamine drug 
substances, particularly in the treatment of obstructive or inflammatory airways diseases such 
as those mentioned hereinbefore, for example as potentiators of therapeutic activity of such 
drugs or as a means of reducing required dosaging or potential side effects of such drugs. An 
agent of the invention may be mixed with the other drug substance in a fixed pharmaceutical 
composition or it may be administered separately, before, simultaneously with or after the 
other drug substance. Such anti-inflammatory drugs include steroids, in particular 
glucocorticosteroids such as budesonide, beclamethasone, fluticasone, ciclesonide or 
mometasone, LTB4 antagonists such as those described in US 5451700, LTD4 antagonists 
such as montelukast and zafirlukast, and PDE4 inhibitors such as Ariflo® (GlaxoSmith Kline), 
Roflumilast (Byk Gulden),V-11294A (Napp), BAY19-8004 (Bayer), SCH-351591 (Schering- 
Plough), Arofylline (Almirall Prodesfarma) and PD1 89659 (Parke-Davis). Such broncho- 
dilatory drugs include anticholinergic or antimuscarinic agents, in particular ipratropium 
bromide, oxitropium bromide and tiotropium bromide, and beta-2 adrenoceptor agonists 
such as salbutamol, terbutaline, salmeterol and, especially, formoterol and pharmaceutical^ 
acceptable salts thereof, and compounds (in free or salt or solvate form) of formula I of PCT 
International Publication No. WO 00/75114, which document is incorporated herein by 
reference, preferably compounds of the Examples thereof, especially a compound of formula 
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O 




OH 



and pharmaceutically acceptable salts thereof. Co-therapeutic antihistamine drug substances 
include cetirizine hydrochloride, acetaminophen, clemastine fumarate, promethazine, 
loratidine, desloratidine, diphenhydramine and fexofenadine hydrochloride. Combinations of 
agents of the invention and steroids, beta-2 agonists, PDE4 inhibitors or LTD4 antagonists 
may be used, for example, in the treatment of COPD or, particularly, asthma. Combinations 
of agents of the invention and anticholinergic or antimuscarinic agents, PDE4 inhibitors, 
dopamine receptor agonists or LTB4 antagonists may be used, for example, in the treatment 
of asthma or, particularly, COPD. 

Other useful combinations of agents of the invention with anti-inflammatory drugs are those 
with other antagonists of chemokine receptors, e.g. CCR-1, CCR-2, CCR-3, CCR-4, CCR-5, 
CCR-6, CCR-7, CCR-8, CCR-9 and CCR10, CXCR1, CXCR2, CXCR3, CXCR4, CXCR5, 
particularly CCR-5 antagonists such as Schering-Plough antagonists SC-351125, SCH-55700 
and SCH-D, Takeda antagonists such as N-[[4-[[[6,7-dihydro-2-(4-methylphenyl)-5H- 
benzocyclohepten-8-yl]carbonyl]anuno]pta 

4-arninium chloride (TAK-770), and CCR-5 antagonists described in US 6166037 
(particularly claims 18 and 19), WO 00/66558 (particularly claim 8), and WO 00/66559 
(particularly claim 9). 

In accordance with. the foregoing, the invention also provides a method for the treatment of a 
condition mediated by CCR-3, for example an. inflammatory or allergic condition, 
particularly an inflammatory or obstructive airways disease, which comprises administering 
to a subject, particularly a human subject, in need thereof an effective amount of a compound, 
of formula I in a free or pharmaceutically acceptable salt.formias hereinbefore, described. Tn 
another aspect the invention-provides the use of a compound-of formula I, in free or 
phaxmaceuticalLy. acceptable saltiornv as hereinbefore described for the manufacture, of a 
medica m ent for tJia.txeatm^nt_of a condmonjmediated by CCH=3- for e^ampkian ... 
inflammat ory or ailiracLConditicrL p ^rH*Trl^7-l? -r>rt inflammatory or obsm ictivs ainv^vs 
dicaa^e. 
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The agents of the invention may be administered by any appropriate route, e.g. orally, for 
example in the form of a tablet or capsule; parenterally, for example intravenously; by 
inhalation, for example in the treatment of inflammatory or obstructive airways disease; 
intranasally, for example in the treatment of allergic rhinitis; topically to the skin, for 
example in the treatment of atopic dermatitis; or rectally, for example in the treatment of 
inflammatory bowel disease. 

In a further aspect, the invention also provides a pharmaceutical composition comprising as 
active ingredient a compound of formula I in free or pharmaceutically acceptable salt form, 
optionally together with a pharmaceutically acceptable diluent or carrier therefor. The 
composition may contain a co-therapeutic agent such as an anti-inflammatory or 
bronchodilatory drug as hereinbefore described. Such compositions may be prepared using 
conventional diluents or excipients and techniques known in the galenic art. Thus oral 
dosage forms may include tablets and capsules. Formulations for topical administration may 
take the form of creams, ointments, gels or transdermal delivery systems, e.g. patches. 
Compositions for inhalation may comprise aerosol or other atomizable or dry powder 
formulations. 

When the composition comprises an aerosol formulation, it preferably contains, for example, 
a hydro-fluoro-alkane (HFA) propellant such as HFA134a or HFA227 or a mixture of these, 
and may contain one or more co-solvents known in the art such as ethanol (up to 20% by 
weight), and/or one or more surfactants such as oleic acid or sorbitan trioleate, and/or one or 
more bulking agents such as lactose. When the composition comprises a dry powder 
formulation, it preferably contains, for example, the compound of formula I having a particle 
diameter up to 10 microns, optionally together with a diluent or carrier, such as lactose, of 
the desired particle size distribution and a compound that helps to protect against product 
performance deterioration due to moisture. When the composition comprises a nebulised 
formulation, it preferably contains, for example, the compound of formula I either dissolved, 
or suspended, in a vehicle containing water, a co-solvent such as ethanol or propylene glycol 
and a stabiliser, which may be a surfactant. 

The invention includes (A) an agent of the invention in inhalable form, e.g. in an aerosol or 
other atomizable composition or in inhalable particulate, e.g. micronised form, (B) an 
inhalable medicament comprising an agent of the invention in inhalable form; (C) a 
pharmaceutical product comprising such an agent of the invention in inhalable form in 
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association with an inhalation device; and (D) an inhalation device containing an agent of the 
invention in inhalable form. 

Dosages of agents of the invention employed in practising the present invention will of course 
vary depending, for example, on the particular condition to be treated, the effect desired and 
the mode of administration. In general, suitable daily dosages for administration by 
inhalation are of the order of 0.01 to 30 mg/kg while for oral administration suitable daily 
doses are of the order of 0.01 to 100 mg/kg. 

The invention is illustrated by the following Examples. 
EXAMPLES 

Especially preferred compounds of formula I are also compounds of formula XI 




XI 



wherein m, n, Y and U are as shown in the following table, their methods of preparation 
being described hereinafter. The table also shows characterising mass spectrometry data 
([MH]+), All compounds are in the free form. 



TABLE I 
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Preparation of star ting materials 
Wanp-PNP resin 

4-Nitrophenylchloroformate (260 g, 1.30 mmol) as a solution in 500 ml dichloromethane 
(DCM) is added to Wang resin (p-benzyloxyberizyl alcohol resin ex Calbiochem-Nova- 
biochem, 350 g, 0.60 mmol) suspended in 1000 ml DCM and N-methylmorpholine (196 ml, 
1.79 mmol) and stirred at room temperature for 18 hours. The resin is filtered and washed 
successively using methanol, DCM and ether to give WANG PARA-MTROPHENOL 
RESIN. [DR.. 1761.5 cm 1 ; Loading 1.20 mmol/g]. 



Wang-Todide resin 

27 ml of 350 mmol l-amino-3-propanol is added to a suspension of 93 g, 116.4 mmol 
WANG-PNP RESIN in dimethylformamide (DMF) and stirred at room temperature for 18 
hours. The mixture is filtered and the resin washed in succession with methanol, DCM and 
finally ether to give the Wang-amino propanol resin (Wang-AP resin). To this a mixture of 
tetrahydrofuran (THF) and methyl cyanide (1000 ml, 1:1 v/v) is added, followed by 
triphenylphosphine (91.8 g, 350 mmol), iodine (88.83 g, 350 mmol) and imidazole (23.83 g, 
350 mmol). The suspension is stirred at room temperature for 24 hours, filtered and then 
washed with copious DMF, DCM and methanol to give WANG-IODIDE RESIN. 



3-Hvdroxv-pvrrolidine-l-carbox ylic acid tert-butvl ester 

Di-tert-butyl-dicarbonate (764 g, 350 mmol) as a solution in 1,4-dioxane (100 ml) is added 
to 3-hydroxy-pyrrolidine 1 (23.43 g, 269 mmol) in a mixture of water/1, 4-dioxane (350 ml, 
1:1 v/v) and sodium hydrogen carbonate (68 g, 807 mmol) and the mixture stirred at room 
temperature for 18 hours. After which the organic layer is separated, dried (using MgS0 4 ), 
filtered and evaporated to give the title compound as a thick colourless oil. 
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3-Methanesulphonvloxv-pvrrolidine-l-carboxvlic acid tert-butvl ester 

3 -Hydroxy-pyrrolidine- 1 -car boxylic acid tert-butyl ester is dissolved in dry pyridine (20 ml) 
and cooled to -5° C. Methanesulphonyl chloride is added over a period of 10 minutes 
keeping the temperature between -5° C and 0° C after which the yellow solution is allowed to 
warm up to room temperature over a period of 30 minutes. Water (20 ml) is added and the 
mixture is then extracted using DCM (2 x 30ml) 5 the organic washings being combined and 
washed with 2N potassium hydrogen sulphate solution (2 x 30 ml). The organic phase is 
dried (using MgSC>4), filtered and evaporated to give the title compound as a colourless oil. 

3-(4-fluoro-phenox y}-pvrrolidine-l-carboxvlic acid tert-butvl ester 

Sodium hydride (554 mg, 13.84 mmol) is added to a solution of 4-fluorophenol (1.60 g, 
14.20 mmol) in DMF (20 ml) and the mixture is stirred at room temperature for 2 minutes. 
3-Methanesulphonyloxy-pyrrolidine-l-carboxyUc acid tert-butyl ester is added and the 
mixture heated at 60° C for 18 hours. Water (50 ml) is then added and the resulting product 
is extracted using diethyl ether (3 x 30 ml). The organic extracts are dried (using MgS0 4 ), 
filtered and evaporated to give a white solid, which is purified using column chromatography 
over silica gel (ethyl acetate / isohexane 1:9 v/v) to give the title compound. 

3- (4-Fluoro-phenoxy)-pyrrolidine 

4N hydrogen chloride in dioxane (200 ml) is added to a solution of 3-(4-fluoro-phenoxy)- 
pyrrolidine-l-carboxyiic acid tert-butyl ester 5 (39.43 g, 140 mmol) in ethanol (200 ml) and 
the mixture stirred at room temperature for 18 hours. The solvent is evaporated under 
vacuum and the residue basified using 4N sodium hydroxide solution (200 ml). The resulting 
product is extracted using DCM (3 x 100 ml). The organic extracts are dried (using MgS04>, 
filtered and evaporated to give the title compound as a light brown oil. 

Example 1 

4- r3-(4-fl uoro-phenoxvV-pvrroK^ acid (3-methoxv- 
phenyD-amide 

2.6 ml of 14.73 mmol diisopropyletkylai nint i and~2>g7 g of 14.73 mmol 3-(4-Fluoro- 

P h enojry ) -py rrolidine .are..added to a suspension of WAHG-IODlDii EESn*T"(5.S g, 7.37" 
mmo!) in DMF (100 ml). and .the mr-rnre stirred at 55° C for 60 honr^ The resin is cooled 
:ji1~ji"ucJ uciasJDLIF.iS :: -:•> m!L rr^rhrvQoi <2 n JO rrA) and DCLI iilz: :Gird.}. Tlil_. 
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for 40 minutes at room temperature, filtered and the filtrate evaporated. The residue is 
treated with basic resin (AMBERLYST™ A-21) to give to give Resin Intermediate I of 
formula II. 

l-Isocyanato-3-methoxy-benzene (19 mg, 0.126 mmol) in DMF (2 ml) is added to a solution 
of Resin Intermediate I (50 mg, 0.180 mmol) in DMF (2ml) and the mixture left to stand for 
1 hour at room temperature. Polymer-bound isocyanate is added to the mixture to remove 
excess primary amine. The solution is then dispensed on to a strong cation exchange (SCX) 
eluting using 1M ammonia in methanol to give the title compound as a white solid. 



Example 2 

1 .f 3.r3-(4-flnm-nphenoxv^ pvrrolidine -1 -vIl-.V^-methoxyphenvD-urea 

2.6 ml of 14.73 mmol diisopropylethylamine (DEPEA) and 3-(4-fluorophenoxy)-pyrrolidine is 
mixed with a suspension of 5.8 g, 7.37 mmol WANG-IODIDE RESIN in 100 ml DMF and 
stirred at 55° C for 60 hours. The resin is cooled and washed using DMF (8 x 40 ml), 
methanol (2 x 50 ml) and DCM (12 x 40 ml). The resin is then treated with a mixture of 
TEA. and DCM (50 ml, 1:1 v/v) at room temperature for 40 minutes, filtered and the filtrate 
evaporated. The residue is treated with the basic resin (AMBERLYST™ A-21) to give Resin 
Intermediate II of formula II. 

3-Methoxyphenyl isocyanate (188 mg 1.25 mmol) in 5 ml dimethylformamide (DMF) is 
added to a solution of Resin Intermediate H (300 mg, 1.25 mmol) in 10 ml DMF and the 
mixture is left to stand at room temperature for 1 hour. The solvent is evaporated and the 
residue purified by chromatography to yield the title product as a white solid [MH+ 388.1]. 



Examples 3 to 6 

The compounds of Examples 3 to 6, are prepared using procedures analogous to 
in Example 2, using appropriate starting materials. 
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CLAIMS 

1 . A compound of formula I 




in free or salt form, wherein 

T is phenyl or a 5- or 6- membered heterocyclic ring wherein at least one of the ring atoms is 
selected from the group consisting of nitrogen, oxygen and sulphur; 
X is -O-, carbonyl, methylene or a bond; 

R 1 and R 2 are independently selected from the group consisting of hydrogen, carboxy, Ci-Cs- 
alkoxy, and Ci-Cs-aikyl optionally substituted by hydroxy, Ci-Cs-alkoxy, acyloxy, halo, 
carboxy, Ci-C 8 -alkoxycarbonyl, -N(R a )R b , -CON(R c )R d or by a monovalent cyclic organic 
group having 3 to 15 atoms in the ring system; 
Yis 

R 

where R 3 is hydrogen or Ci-Cs-alkyl, 
or Y is 




where q and r are independently 1 or 2; 

U is a cyclic group selected from the group consisting of phenyl, Ca-Cs-cycloalkyl, and a 5- or 

6- membered heterocyclic ring wherein at least one of the ring atoms is selected from the 

group consisting of nitrogen, oxygen and sulphur; 

m is a whole number from 0 to 8; 

n is an integer from 1 to 8 except when Y is 
N 

u 

R 

then n is an integer fromJLto 8; 
p is a whole number from 0 r o 4; 

R J ..andJt b arc eachindeL..iudcixdy"h3^dr.ag'3iL_or Ci-Cc-alky!., or R J ic hydrogemaad F> is 

k yJL ul...v =Ci -C-^lbd. acvi, -50-Fs- or -COI W7)TjL cxIjLzndl* iomther rrHt tK- r:m>»r,-n 
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least one of the ring atoms is selected from the group consisting of nitrogen, oxygen and 
sulphur; 

R c and R d are each independently hydrogen or Ci-Cs-alkyl, or R c and R d together with the 
nitrogen atom to which they are attached denote a 5- or 6-membered heterocyclic group 
wherein at least one of the ring atoms is selected from the group consisting of nitrogen, 
oxygen and sulphur; and 

R e is Ci-Cs-alkyl, Ci-Cs-haloalkyl, or phenyl optionally substituted by Ci-Cs-alkyl. 

2. A compound according to claim 1, wherein 
T is phenyl optionally substituted by halo; 
X is -O-; 

R 1 and R 2 are both hydrogen; 
Yis 

-r~ 

R 3 

where R 3 is hydrogen, 
or Y is 




where q and r are both 2; 

U is phenyl optionally substituted by halo, nitro or Ci-Cs-alkoxy; 
m is a whole number from 0 to 8; 
n is an integer from 1 to 8 except when Y is 
-N- 
R 3 

then n is an integer from 2 to 8; and 
p is 0. 

3. A compound according to claim 1, wherein 

T is phenyl optionally substituted by halo, preferably fluoro; 

X is -0-; 

R 1 and R 2 are both hydrogen; 
Yis 
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where R 3 is hydrogen, 
or Y is 




where q and r are both 2; 

U is phenyl optionally substituted by halo, nitro or Ci-C4-alkoxy, where halo is preferably 

fluoro and/or chloro; 

m is a whole number from 0 to 4; 

n is an integer from 1 to 4 except when Y is 

R 3 

then n is an integer from 2 to 4; and 
p is 0. 

4. A compound of formula I substantially as herein described in any one of the Examples. 

5. A compound according to any one of the preceding claims for use as a pharmaceutical. 

6. A pharmaceutical composition comprising as active ingredient a compound according to 
any one of claims 1 to 4, optionally together with a pharmaceuticaUy acceptable diluent or 
carrier therefor. 

7. Use of a compound according to any one of claims 1 to 4 for the manufacture of a 
medicament for the treatment of a condition mediated by CCR-3. 

8. Use of a compound according to any one of claims 1 to 4 for the manufacture of a 
medicament for the treatment of an inflammatory or allergic condition, particularly an 
inflammatory or obstructive airways disease. 

9. A process fbr the preparation of compounds of formula.I as defined in claim 1, which 
comprises: 

( i ) reactmg-a compound of formula II— 
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T— X 




4— Y— H 
/ n 



II 



wherein T, X, R 1 , R 2 , Y, m and n are as hereinbefore defined, with a compound of 
formula III 



>=C=N— (- 



H 

1 \ 

c-4— u 

H 



III 



wherein p and U are as hereinbefore defined; and 



(ii) recovering the product in free or salt form. 



10. A compound of formula II 



T— X 




II 



in free or salt form, wherein 

T is phenyl or a 5- or 6- membered heterocyclic ring wherein at least one of the ring atoms is 

* 

selected from the group consisting of nitrogen, oxygen and sulphur; 
X is -O-, carbonyl, methylene or a bond; 

R 1 and R 2 are independently selected from the group consisting of hydrogen, carboxy, Ci-Cs- 
alkoxy, and Ci-Cs-alkyl optionally substituted by hydroxy, Ci-Cs-alkoxy, acyloxy, halo, 
carboxy, Ci-Cs-alkoxycarbonyl, -N(R a )R b , -CON(R c )R d or by a monovalent cyclic organic 
group having 3 to 15 atoms in the ring system; 
Yis 



where R 3 is hydrogen or Ci-Cs-alkyl, 
or Y is 




where q and r are independently 1 or 2; 



Case 4-33608P1/HO 98 

24 

m is a whole number from 0 to 8; 

n is an integer from 1 to 8 except when Y is 




then n is an integer from 2 to 8; 

R a and R b are each independently hydrogen or Ci-Cs-alkyl, or R a is hydrogen and R b is 
hydroxy-Ci-Cg-alkyl, acyl, -S0 2 R e or -CON(R c )R d , or R a and R b together with the nitrogen 
atom to which they are attached denote a 5-or 6-membered heterocyclic group wherein at 
least one of the ring atoms is selected from the group consisting of nitrogen, oxygen and 
sulphur; 

R c and R d are each independently hydrogen or Ci-Cs-alkyl, or R c and R d together with the 
nitrogen atom to which they are attached denote a 5- or 6~membered heterocyclic group 
wherein at least one of the ring atoms is selected from the group consisting of nitrogen, 
oxygen and sulphur; and 

R e is Ci-Cs-alkyl, Ci-Cs-haloalkyl, or phenyl optionally substituted by Ci-Cs-alkyl. 



